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COMPOSITE POWDER, COSMETICS CONTAINING THE SAME, 
AND PRODUCTION METHOD OF THE SAME 



RELATED APPLICATIONS 
[0001] This application claims the priority of Japanese Patent Application No. 2002-62653 
filed on March 7, 2002 and Japanese Patent Application No. 2002-62748 filed on March 7, 2002, 
which are incorporated herein by reference. 



TECHNICAL FIELD 

[0002] The present invention relates to composite powder, cosmetics containing the same, and 
the production method of the same, and in particular, relates to the correction of skin surface 
unevenness, the correction of imperfections in skin color, natural finish, and also the 
improvement in durability of finished makeup. 

BACKGROUND ART 

[0003] In the past, as a method to uniformly correct the unevenness of the skin, such as 
prominence of pores and fine wrinkles, the blurring effect due to diffuse reflection with spherical 
powder has been used. 

[0004] Especially lately, in order to achieve such an effect, spherical resin powders with a low 
refractive index, such as PMMA and nylon, and spherical inorganic powders with a refractive 
index of approximately 1.5-2.0, such as barium sulfate and alumina, have been used. In addition, 
composite powders with increased diffuse reflection prepared by uniformly attaching spherical 
resin powder on the surface of flaky powder such as talc, mica, alumina, or barium sulfate, are 
being developed. Composite powders with the increased blurring effect, which is achieved with 
the improved light diffusion due to the increased refractive index by forming a titanium oxide 
layer and a silica layer on the surface of spherical silica particles, have also been developed. 
[0005] On the other hand, titanium oxide pigment with a refractive index of 2.69, which has 
good hiding power and coloring ability, has been used to correct imperfections in skin color, such 
as dullness, blotches, freckles, redness, and dark rings around the eyes. 
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[0006] The correction based on the spectral characteristics of the powder is also effective as a 
method to correct imperfections in skin color. 

[0007] The blurring effect based on the diffuse reflection of spherical powder can correct skin 
surface unevenness such as prominence of pores and fine wrinkles. Thus, it is satisfactory from 
the standpoint of uniformly made-up skin. However, the blurring effect does not sufficiently 
correct imperfections in skin color. 

[0008] A composite powder, in which the surface of flaky powder is uniformly covered with 
fine spherical resin powder, produces a strong gloss since the fine resin powder of less than 0.5 
\im with precise arrangement in adhesion functions as a plane and causes normal surface 
reflection. In addition, since the refractive index of the resin powder is less than 1.5, the resin 
powder will mix with oil components in cosmetics and become transparent. Thus, expected 
diffuse reflection is not realized, and skin surface unevenness will become more conspicuous. 
Therefore, it is not satisfactory from the standpoint of uniformly made-up skin. 
[0009] On the other hand, it is possible to hide imperfections in skin color by using a titanium 
oxide pigment with a high refractive index (2.69). However, its tone is matte without gloss, and 
the finished makeup foundation is pale because of strong light scattering due to the high 
refractive index. Thus, a natural finish can never be achieved. In addition, the hiding power is too 
strong to give clearness, and it produces only an unnatural impression compared with the actual 
skin. 

[0010] In order to solve this problem, a powder containing titanium oxide doped with iron 
oxide was developed; thus, the make-up adapted to natural skin color was targeted by coloring 
with yellow orange pigment (Japanese Unexamined Patent Publication No. H07-3181). Although 
this powder made a certain contribution to a natural finish, the problem was not satisfactorily 
solved. 

[0011] The composite powder, in which a substrate powder is covered with barium sulfate 
particles, was also developed (Japanese Examined Patent Publication No. H02-42388, Japanese 
Examined Patent Publication No. H02-42387, and Patent Publication No. 3184608). However, 
the diffuse reflection was low, and the correction of skin surface unevenness was poor; thus, the 
problem was not satisfactorily solved. 



-2- 



[0012] In addition, the powder development based on the structure of the skin tissue has been 
conducted to achieve the make-up finish close to the actual skin. However, there is a limit in 
imitating the complicated skin tissue, thus, not only a natural finish could not be achieved, but 
also the hiding power turned out to be low. Therefore, imperfections in skin color such as 
dullness and color irregularity could not be corrected, thus, satisfactory effects cannot be 
expected at the present stage. 

[0013] In order to correct skin surface unevenness and imperfections in skin color, natural 
corrections based on the diffuse reflection and spectral characteristics of powder are most 
effective. Actually, the correction by combining substrate particles such as interference titanated 
mica and composite particles with good diffuse reflection is considered effective for makeup 
cosmetics. S ince t itanated m ica h as a s trong s urface r eflection, t he m ade-up s kin h as a g lare. 
Thus, skin surface unevenness due to pores and fine wrinkles are c onspicuous, and it is very 
difficult to achieve a natural beautiful finish. 

DISCLOSURE OF THE INVENTION 
[0014] The present invention has been made in consideration of the above-described prior art. 

An object of the present invention is to provide a composite powder that, when blended in 

cosmetics, corrects skin surface unevenness and imperfections in skin color, achieves a natural 

finish, and also has durability in the finished makeup, and to provide cosmetics containing the 

composite powder and the production method of the composite powder. 

[0015] The present inventors have diligently researched in consideration of the above problem. 
As a result, the inventors have found that skin surface unevenness can be corrected to a natural 
finish, and the finished makeup can be long lasting in the following case. That is when a fixed 
amount o f p rotruding b arium s ulfate p articles o r z inc o xide p articles a dhere t o t he s urface o f 
flaky substrate particles, and an obtained composite powder is blended into cosmetics. The 
inventors have also found that skin surface unevenness and imperfections in skin color can be 
corrected, and a natural finish with clearness similar to optical characteristics of the skin can be 
achieved in the following case. That is when a fixed amount of protruding zinc oxide particles 
adhere to the surface of the interference titanated mica, which are flaky substrate particles, and 
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the obtained composite powder is blended into cosmetics. These have lead to the completion of 
the present invention. 

[0016] Namely, a composite powder according to present invention comprises a flaky substrate 
powder a nd b arium s ulfate p articles o r z inc o xide p articles t hat a dhere, i n p rotrusions, t o t he 
surface of said substrate powder. It is also preferable that the composite powder according to 
present invention wherein said substrate powder generates interference colors. It is also 
preferable that the composite powder according to present invention wherein said substrate 
powder is titanated mica. It is also preferable that the composite powder according to present 
invention wherein barium sulfate particles or zinc oxide particles, which adhere to the surface of 
said substrate powder, have approximately uniform particle diameters. It is also preferable that 
the composite powder a ccording to present invention wherein said barium sulfate particles or 
zinc oxide particles adhere to the surface of said substrate powder so that the distance between 
the particles is approximately uniform. It is also preferable that the composite powder according 
to present invention wherein the adhesion rate of barium sulfate particles or zinc oxide particles 
to said substrate is 15-100 weight %. 

[0017] It is also preferable that the composite powder according to present invention wherein 
particles adhering to the surface of said substrate are barium sulfate particles. It is also preferable 
that the composite powder according to present invention wherein the coverage with barium 
sulfate particles is 10-70% with respect to the surface area of said substrate powder. It is also 
preferable that the composite powder according to present invention wherein said barium sulfate 
particles are flaky, and said barium sulfate particles adhere to the surface of the substrate powder 
by contacting at the peripheral points of the flakes and adhere at a certain angle with respect to 
the surface of the substrate powder. It is also preferable that the composite powder according to 
present invention wherein said barium sulfate particles are approximately square flakes, and said 
barium sulfate particles adhere to the surface of the substrate powder by contacting at the 
peripheral points of the flakes and adhere at a certain angle with respect to the surface of the 
substrate powder. It is also preferable that the composite powder according to present invention 
wherein said barium sulfate particles are spherical, and the number average particle diameter of 
said particles is 0.5-5.0 \im. 
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[0018] It is also preferable that the composite powder according to present invention wherein 
particles adhering to the surface of said substrate are zinc oxide particles. It is also preferable that 
the composite powder according to present invention wherein the coverage with zinc oxide 
particles is 40-90% with respect to the surface area of said substrate powder. It is also preferable 
that the composite powder according to present invention wherein said zinc oxide particles are 
long needle-shape. 

[0019] A cosmetics according to present invention contains said composite powder. 
[0020] A method of producing composite powder according to present invention contains 
adhering barium sulfate particles, wherein seed particles are allowed to coexist in a slurry 
solution of the flaky substrate powder, barium sulfate crystals are grown from said seed particles, 
which act as nuclei, by adding a barium ion solution and a sulfate ion solution to said solution 
and reacting them, and the formed barium sulfate particles are allowed to adhere to the surface of 
said substrate powder. 

[0021] A method of producing composite powder according to present invention contains 
adhering zinc oxide particles, wherein seed particles are allowed to coexist in a slurry solution of 
the flaky substrate powder, zinc oxide crystals are grown from said seed particles, which act as 
nuclei, by adding a zinc ion solution and an alkali aqueous solution to said solution and reacting 
them, and the formed zinc oxide particles are allowed to adhere to the surface of said substrate 
powder. 

[0022] It is also preferable that the method of producing composite powder according to 
present invention wherein the amount of the added seed particles is 0.1-15 weight % with 
respect to that of the substrate powder. It is also preferable that the method of producing 
composite powder according to present invention wherein the reaction is conducted under the 
conditions that the pH of the slurry solution is always adjusted in a range of 7-9. 
[0023] It is also preferable that the method of producing composite powder containing adhering 
barium sulfate particles according to present invention wherein one or more complexing agent is 
allowed to coexist in the slurry solution. It is also preferable that the method of producing 
composite powder containing adhering barium sulfate particles according to present invention 
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wherein the amount of added complexing agent is 0.4-10.0 equivalents with respect to that of the 

barium ion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG 1 shows an SEM picture of surface of a composite powder of Example 1. 

[0025] FIG 2 shows an SEM picture of surface of a composite powder of Example 5. 

[0026] FIG 3 shows an SEM picture of surface of a composite powder of Example 7. 

[0027] FIG 4 shows an SEM picture of surface of a composite powder of Example 8. 

[0028] FIG 5 shows an SEM picture of surface of a composite powder of Example 9. 

[0029] FIG 6 shows an SEM picture of surface of a composite powder of Example 10. 

[0030] FIG 7 shows an SEM picture of surface of a composite powder of Example 11. 

[0031] FIG 8 shows an SEM picture of surface of a composite powder of Example 12. 

[0032] FIG 9 shows an SEM picture of surface of a composite powder of Example 13. 

[0033] FIG 10 shows an SEM picture of surface of a composite powder of Example 17. 

[0034] FIG 1 1 shows an SEM picture of surface of a composite powder of Example 18. 

[0035] FIG 12 shows an SEM picture of surface of a composite powder of Example 19. 

[0036] FIG 13 shows an SEM picture of surface of a composite powder of Example 20. 

[0037] FIG 14 shows an SEM picture of surface of a composite powder of Example 21 . 

[0038] FIG 15 shows an SEM picture of surface of a composite powder of Example 22. 

[0039] FIG 16 shows an SEM picture of surface of a composite powder of Example 52. 

[0040] FIG 17 shows an SEM picture of surface of a composite powder of Example 53. 

[0041] FIG 18 shows an SEM picture of surface of a composite powder of Example 54. 

[0042] FIG 19 shows an SEM picture of surface of a composite powder of Example 55. 

[0043] FIG 20 shows an SEM picture of surface of a composite powder of Example 56. 

[0044] FIG 21 shows an SEM picture of surface of a composite powder of Example 60. 

[0045] FIG 22 shows an SEM picture of surface of a composite powder of Example 61 . 

[0046] FIG 23 shows an SEM picture of surface of a composite powder of Example 62. 

[0047] FIG 24 shows an SEM picture of surface of a composite powder of Example 65. 

[0048] FIG 25 shows an SEM picture of surface of a composite powder of Example 66. 
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[0049] FIG 26 shows an SEM picture of surface of a composite powder of Example 67. 
[0050] FIG 27 shows a graph for evaluation of undesirable glare of powder by SE value 
measured by microglarimeter. 

[0051] FIG 28 shows a plot for evaluation of sebum-solidifying effect of powder by hardness 
measured by rheometer. 

[0052] FIG 29 shows an explanation drawing for a composite powder containing adhering 
spherical barium sulfate particle of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0053] In the following, the preferable embodiments of the present invention are explained. 
[0054] The powder obtained by the production method of the present invention is a composite 
powder, wherein a fixed amount of protruding barium sulfate particles or zinc oxide particles 
adhere to the surface of the flaky powder, which acts as the substrate. When this powder is 
blended in cosmetics, skin surface unevenness is uniformly corrected, and a natural b eautiful 
finish is achieved by the diffused light caused by protruded barium sulfate particles or zinc oxide 
particles that adhere to the surface of the flaky powder. 

[0055] Barium sulfate particles or zinc oxide particles adhere in protrusions to the surface of 
the substrate powder. Therefore, there are less contact points between the powder and the skin, 
resulting in a feeling of light touch upon application. When the powder is blended in cosmetics, 
it produces an excellent fit feeling upon application since they are plate-shaped. In addition, it 
can be smoothly and uniformly spread on the skin, thus a desirable feeling of touch can be 
generated. 

[0056] Furthermore, when zinc oxide particles are adhered, zinc oxide particles absorb sebum, 
which is secreted over time. Thus, the optical property is maintained for a long time, and a 
long-lasting m ake-up c an b e achieved w ithout an undesirable gloss and makeup d eterioration 
that could be caused by sebum. 

[0057] The above-described "protruding" barium sulfate particles can be obtained in various 
shapes depending upon used substrate powders and production conditions. Normally, as an 
example shown in FIG 1, flaky particles described below are obtained. The particles adhere to 



-7- 



the surface of the substrate powder by contacting at the peripheral points of the flakes, and they 
adhere to the surface of the substrate powder at a certain angle with respect to the surface. 
[0058] It is also possible, as an example shown in FIG 11, to allow barium sulfate particles on 
the substrate powder to be spherical. This can be achieved by including a complexing agent in 
the reaction solution during production. 

[0059] Likewise, the above-described "protruding" zinc oxide particles can be obtained in 
various shapes depending upon used substrate powders and production conditions. Normally, as 
an example shown in FIG. 16, thin long needle-shape can be obtained. 

[0060] Examples of the flaky powder that is used as the substrate of a composite powder 
include mica, talc, sericite, kaolin, titanium oxide, silica, alumina, iron oxide, boron nitride, 
synthetic mica, synthetic talc, hydroxyapatite, barium sulfate, zinc oxide, etc. As far as the 
weight average particle diameter (equivalent spherical diameter) is 1-150 jim, there is no 
particular limitation. 

[0061] It is preferable that the adherence rate of barium sulfate or zinc oxide on the substrate 
powder is 15-100 weight %. 

[0062] It is preferable that the coverage with barium sulfate particles is 10-70% with respect to 
the surface area of substrate powder. It is preferable that the coverage with zinc oxide particles is 
40-90% with respect to the surface area of substrate powder. 

[0063] According to the present invention, a composite powder is obtained by attaching a fixed 
amount of protruding barium sulfate particles or zinc oxide particles on the surface of a flaky 
substrate powder, such as titanated mica etc., which can generate interference colors. The 
obtained composite powder is blended into cosmetics, and in particular, into makeup cosmetics. 
Thus, it is possible to uniformly correct skin surface unevenness and imperfections in skin color 
based on the spectral characteristics due to interference colors, which are generated by the flaky 
powder, and the light diffusion due to barium sulfate particles or zinc oxide particles adhering to 
the surface of the flaky powder in protrusions. 

[0064] In addition, since the diffuse reflection due to the powder increases by attaching barium 
sulfate particles or zinc oxide particles in protrusions, the strong surface reflection unique to 
titanated mica etc. can be reduced. 
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[0065] Furthermore, when barium sulfate particles are attached to the powder, it is possible to 
achieve a natural beautiful finish with a feeling of clearness since the refractive index of barium 
sulfate (1.64) is relatively close to the refractive index of the skin (1.56). 

[0066] When z inc o xide p articles are attached t o t he p owder, a n atural b eautiful finish w ith 
moderate gloss is possible, even when blended into an emulsion base, since the refractive index 
of zinc oxide (2.05) is higher than the refractive index of oil (1.4-1.5). 

[0067] More specifically, the interference lights from the layer-structure powder such as 
titanated mica, which generates interference colors, are blue, yellow, green, red, violet, etc. The 
selection of the suitable interference colors corresponding to the skin can correct imperfections 
in skin color and can achieve a natural beautiful finish without glare, which is unique to titanated 
mica etc. 

[0068] For example, dull skin and dark rings around the eyes can be corrected with a red to 
orange reflected interference light since yellow to red light, which is absorbed by melanin and 
congestion, is lacking. Thus, a healthy bright skin makeup with a feeling of clearness can be 
achieved. 

[0069] Skin with strong red tint, such as sensitive skin and atopic skin, cases of which have 
lately increased, and the acne skin are lacking green color that is absorbed by hemoglobin 
pigment in the blood. This can be corrected by green reflected interference light, and a natural 
finish with decreased red tint can be achieved. In the case of skin that has color non-uniformity, 
such as blotches and freckles, yellow color is absorbed by dark melanin pigment. This can be 
corrected by yellow reflected interference light, and natural, uniform, beautifully made-up skin 
can be achieved. 

[0070] Examples of the flaky powder that is used as the substrate for a powder with layered 
structure, which generates interference colors, include titanated mica, mica covered by titanium 
oxide of the low-oxidation state, titanated mica covered with iron oxide. As far as the weight 
average particle diameter (equivalent spherical diameter) is 1-150 |im 5 there is no particular 
limitation. 

[0071] It is preferable that the adherence rate of barium sulfate or zinc oxide on the surface of 
the substrate powder is 15-100 weight % with respect to the substrate, which generates 



interference colors. If the adherence rate of barium sulfate or zinc oxide is equal or less than 15 
weight %, it is difficult to suppress surface reflection from the flaky substrate powder and an 
undesirable glare is observed. If zinc oxide is attached on the substrate, the adsorption of sebum 
will become poor over time and an undesirable gloss will show up on the made-up skin. On the 
other hand, if the adherence rate exceeds 100 weight %, a rough texture is generated on the 
powder a nd a f eeling oft ouch u pon a pplication w ill b ecome e xtremely p oor. In a ddition, t he 
interference colors from the flaky powder will be concealed excessively, the color correction of 
the skin will be disturbed, and the makeup's effect will drastically deteriorate. It is more 
preferable that the adherence rate of barium sulfate or zinc oxide is 40-70 weight %. 
[0072] It is preferable that the coverage rate of the substrate surface with barium sulfate 
particles is 10-70% with respect to the total surface area of the substrate powder. It is also 
preferable that the coverage rate of the substrate surface with zinc oxide particles is 40-90% with 
respect to the total surface area of the substrate powder. If the coverage rate with barium sulfate 
or zinc oxide exceeds the above-mentioned upper limit, interference colors by the flaky powder 
will be concealed excessively, and the normal reflection will disappear. Thus, the color 
correction of the skin may be disturbed, leading to an undesirable situation. If the coverage rate 
is less than the above-mentioned lower limit, the number of the cover particles is too small and 
the diffusion effect cannot be achieved. As a result, the surface reflection by the flaky substrate 
powder cannot be suppressed, and a glare may show up. 

[0073] A composite powder was prepared according to the production method of the present 
invention using barium sulfate as adhering particles and titanated mica as a substrate. An SEM 
picture of the surface of the obtained composite powder is shown in FIG 1 . The surface structure 
shows that barium sulfate particles, which are approximately square, adhere to the surface of the 
substrate powder by contacting at the peripheral points of the flakes, and they adhere to the 
surface of the substrate powder at a certain angle with respect to the surface. In addition, barium 
sulfate particles adhere to the surface of the substrate powder so that the distances between the 
particles are approximately the same. This structure of adherence is unique to the case that 
titanated mica is used as a substrate. 

[0074] According to the production method of the present invention, in order to obtain flaky 
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powder to which protruding particles adhere, seed particles are used during the powder 
production. For example, when barium sulfate is attached during the reaction by mixing barium 
ion solution and sulfate i on solution, and when zinc oxide is attached during the reaction by 
mixing zinc ion solution and alkali ion aqueous solution, fine particles of metal oxides are 
allowed to coexist as seed particles. In this way, the seed particles act as the nuclei for the crystal 
growth of barium sulfate or zinc oxide. Thus, crystals of barium sulfate or zinc oxide grow from 
the seed particles to complete a structure in which formed particles adhere to the substrate 
powder. The production method of composite powder according to the present invention is 
explained below. 

[0075] Initially, a production method of composite powder in which barium sulfate is attached 
is explained. 

[0076] A barium compound that is used as a raw material for the production of composite 
powder can be any compound as far as barium ions can be generated in a solvent such as water 
or alcohol, and there is no particular limitation. 

[0077] As examples of barium compounds, there are barium hydroxide, barium chloride, 
barium sulfide, barium nitrate, barium acetate, etc. Among these, barium chloride and barium 
hydroxide are preferable since the treatment of by-products are easy. 

[0078] A sulfate compound that is used as a raw material for the production of composite 
powder can be any compound as far as sulfate ions can be generated in a solvent such as water or 
alcohol, and there is no particular limitation. 

[0079] As examples of sulfate compounds, there are sulfuric acid, sodium sulfate, sodium 
hydrogensulfate, ammonium sulfate, potassium sulfate, lithium sulfate, etc. Among these, 
sulfuric acid, sodium sulfate, and ammonium sulfate are especially preferable. 
[0080] When a barium compound and a sulfate compound are reacted, barium ion solution and 
sulfate ion solution are prepared in advance by dissolving a barium compound and a sulfate 
compound in water or alcohol, separately. More dilute, during the reaction, the concentration of 
barium ion and the concentration of sulfate ion, the better the feeling of touch by formed barium 
sulfate upon cosmetic application. 
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[0081] A barium ion solution and a sulfate ion solution are usually prepared in a concentration 
of 0.01 mmol/L-1 mol/L. Preferably the concentration should be in a range of 1 mmol/L - 100 
mmol/L. If the concentration is smaller than this range, the efficiency in the industrial 
production will be poor. If the concentration is higher than this range, the generation of nuclei is 
high because of super saturation. Therefore, many fine particles are produced and the 
aggregation will take place. As a result, they are not useful for cosmetic application. 
[0082] If a barium ion solution and a sulfate ion solution are mixed over time during the 
reaction, the reaction in the solution proceeds at a lower concentration than the actual 
concentration at the preparation of the solutions. 

[0083] From the standpoint of crystal growth of barium sulfate particles, it is preferable to 
carry out the reaction by always adjusting the pH in a range of 7-9. 

[0084] As seed particles to be added to the reaction, there are particles of titanium oxide, zinc 
oxide, alumina, aluminum hydroxide, silica, iron oxide, barium sulfate, etc. The weight average 
particle diameter (equivalent spherical diameter) of these particles should be 0.02-2 |im and 
preferably 0.1-0.5 jam. These fine particles will become nuclei for the crystal growth of barium 
sulfate, and they promote the adherence of barium sulfate to the substrate powder surface. 
[0085] The seed particles are added in a range of 0.1-15 weight % with respect to the substrate 
powder. If it is less than 0.1 weight %, the control of the particle diameter and adhesion structure 
for the formed barium sulfate particles will become difficult, and the expected diffuse reflection 
characteristics m ay n ot obtained. If i t e xceeds 1 5 w eight %, t he n umber o f n uclei f or c rystal 
growth becomes too numerous, and the control of morphology tends to become difficult. In 
addition, the interference colors from flaky powder are excessively concealed, and color 
correction of the skin may be disturbed, leading to an undesirable situation. The more preferable 
amount of the seed particles, to be added, is 1-10 weight % with respect to the substrate powder. 
[0086] In addition, it is possible to control the shape of barium sulfate particles to be 
spherical by adding an appropriate amount of a complexing agent into the reaction solution. 
[0087] A composite powder was prepared using barium sulfate as adhering particles and 
titanated mica as a substrate with the coexistence of sodium L-glutamate during the reaction. An 
SEM picture of the surface of the obtained composite powder is shown in FIG 11. The surface 
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structure shows that the barium sulfate particles, which are spherical, adhere to the surface of the 
substrate powder. This structure was unique to the case in that a complexing agent was allowed 
to coexist. 

[0088] Generally speaking, "spherical" particles represent particles that are approximately 
circular when viewed under the projection from all angles. However, "spherical" barium sulfate 
particles of the present invention include particles that are approximately circular to 
approximately semi-circular when viewed under the projection from the side of the particle 
adhering plane as shown in FIG 29(a) - FIG 29(c). 

[0089] When the barium sulfate particles adhering to the surface of substrate powder are 
spherical, it is preferable that the number average particle diameter is 0.5-5.0 ^m. If the average 
particle diameter is less than 0.5 |im, most light is allowed to transmit and the diffusion 
characteristics may not be sufficiently achieved. On the other hand, if the average particle 
diameter exceeds 5.0 |xm, the interference colors of substrate powder are excessively concealed 
and color correction of the skin may be disturbed, leading to an undesirable situation. It is more 
preferable that the average particle diameter of the spherical barium sulfate particles is 1.0-3.0 
(im. 

[0090] It is preferable that one or more complexing agent is allowed to coexist in the reaction 
solution in the composite powder production according to the present invention. As examples 
of complexing agents, there are L- glutamic acid, aspartic acid, succinic acid, citric acid, tartaric 
acid, hydroxycarboxylic acids, ethylenediaminetetraacetic acid (EDTA), nitrilotriacetic acid 
(NTP), etc; in addition, salts of these compounds may be used. Among these complexing 
agents, sodium glutamate and sodium aspartate are particularly preferable. 
[0091] When barium sulfate particles are controlled to be spherical, a complexing agent should 
be added in a range of 0.4-10.0 equivalents with respect to the barium ion. If it is less than 0.4 
equivalents, it is difficult to control the adhering particles to be spherical. If it exceeds 10.0 
equivalents, formed barium sulfate will aggregate and the uniform adhesion to the substrate 
cannot be achieved, leading to aggregation. As a result, the feeling of touch upon application is 
lowered, and they are not useful for cosmetic application. It is more preferable that the amount of 
complexing agent to be added is 1.0-5.0 equivalents with respect to the barium ion. 
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[0092] In order to control the crystal g/growth of particles, metal ions may be added. By 
controlling the crystal growth of particles, the diffuse reflection can be enhanced, or the 
angle-dependent gloss can be rendered. When titanated mica is used as a substrate, the addition 
of a metal ion may induce the growth of crystals of a different morphology rather than the 
above-mentioned quasi-square flakes. 

[0093] Examples of metal ions include lithium ion, sodium ion, potassium ion, magnesium ion, 
calcium ion, and aluminum ion. They can be used alone or by the combination of more than 
one species. Respective metal ions are provided as an aqueous solution or an alcohol solution 
of the salt containing the corresponding metal. 

[0094] The metal ion should be added in a range of 0.01-10 equivalents with respect to the 
barium ion. If it is less than 0.01 equivalents, it is difficult to control the morphology of the 
adhesion structure. If it exceeds 10 equivalents, the formed barium sulfate will aggregate and 
the uniform adhesion to the substrate cannot be achieved. As a result, the feeling of touch upon 
application is poor; thus, the aggregated barium sulfate is not useful for the cosmetic application. 
[0095] Examples of metal salts that provide corresponding metal ions include lithium salts such 
as lithium hydroxide, lithium chloride, 1 ithium n itrate, 1 ithium c arbonate, and lithium acetate; 
sodium salts such as sodium hydroxide, sodium chloride, sodium nitrate, sodium carbonate, and 
sodium acetate; potassium salts such as potassium hydroxide, potassium chloride, potassium 
nitrate, potassium carbonate, and potassium acetate; magnesium salts such as magnesium 
hydroxide, magnesium chloride, magnesium nitrate, magnesium carbonate, and magnesium 
acetate; calcium salts such as calcium hydroxide, calcium chloride, calcium nitrate, calcium 
carbonate, and calcium acetate; and aluminum salts such as aluminum hydroxide, aluminum 
chloride, aluminum nitrate, aluminum carbonate, and aluminum acetate. 

[0096] Except for these metal ions, for the control of crystal growth of particles, one or more 
water-soluble organic compound may be allowed to coexist in the reaction solution. As 
examples of these water-soluble organic compounds, there are lower alcohols with 1-4 carbons, 
such as methanol, ethanol, n-propyl alcohol, isopropyl alcohol; and water-soluble organic 
polymers such as polyethylene glycols with the molecular weight of 400-20000, and 
polyacrylamides such as poly(N,N-diethylacrylamide) and poly(N-isopropylacrylamide). 
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[0097] In order to carry out a reaction, a solution of the barium ion and a solution of the sulfate 
ion, which are prepared as described above, are added to a slurry of the substrate powder 
containing seed particles, metal ions, and acids, as necessary. After the reaction, a composite 
powder o f t he p resent i nvention i s o btained t hrough t he t reatments off iltering, washing w ith 
water, and powdering. 

[0098] Representative embodiments according to the present invention are described below for 
the production method of composite powder with adhering barium sulfate. 

Embodiment 1 

[0099] A solution prepared by ultrasonic dispersion of alumina fine particles, which were used 
as seed particles, was added to a slurry of titanated mica. After the mixture is stirred, to this 
were simultaneously added a barium ion solution and a sulfate ion solution that were prepared as 
described above. On this occasion, the mole ratio of the sulfate ion and the barium ion was set 
in a range of 1/2-2/1. The reaction temperature was set preferably at 0-90 °C, more preferably 
at 10-60 °C, and further more preferably at 20-40 °C. It is preferable to always adjust the pH 
of the slurry in a range of 7-9 during the reaction. 

Embodiment 2 

[0100] A solution prepared by ultrasonic dispersion of silica fine particles, which were used as 
seed particles, was added to a slurry of titanated mica. After the mixture is stirred, to this was 
added a solution of a metal salt containing the specific metal ion. To the prepared slurry were 
simultaneously added a barium ion solution and a sulfate ion solution that were prepared as 
described above. On this occasion, the mole ratio of the sulfate ion and the barium ion was set 
in a range of 1/2-2/1 . The reaction temperature was set preferably at 0-90 °C, more preferably 
at 10-60 °C, and further more preferably at 20-40 °C. It is preferable to always adjust the pH of 
the slurry in a range of 7-9 during the reaction. 
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Embodiment 3 

[0101] A solution prepared by ultrasonic dispersion of alumina fine particles, which were used 
as seed particles, was added to a slurry of titanated mica, and the mixture is stirred. After 
sodium L-glutamate, which is a complexing agent, was added in an amount of 0.8-5 equivalents 
with respect to the barium ion, to the mixture were simultaneously added a barium ion solution 
and a sulfate ion solution that were prepared as described above. On this occasion, the mole ratio 
of the sulfate ion and the barium ion was set in a range of 1/2-2/1. The reaction temperature 
was set preferably at 0-90 °C, more preferably at 10-60 °C, and further more preferably at 
20-40 °C. It is preferable to always adjust the pH of the slurry in a range of 7-9 during the 
reaction. 

[0102] The production method of composite powder that has adhering zinc oxide is explained 
below. 

[0103] A zinc compound that is used as a raw material for the production of composite powder 
can be any compound as far as zinc ions can be generated in a solvent such as water or alcohol, 
and there is no particular limitation. For the reaction, a zinc ion solution that is prepared in 
advance by dissolving a zinc compound is used. 

[0104] Examples of zinc compounds include inorganic salts such as zinc chloride, zinc sulfate, 
zinc nitrate, zinc phosphate, zinc halide, and organic salts such as zinc formate, zinc acetate, zinc 
propionate, zinc lactate, zinc oxalate, and zinc citrate. Among these, zinc chloride and zinc 
acetate are preferable since the treatment of by-products are easy 

[0105] Examples of raw materials for the alkali aqueous solution include lithium hydroxide, 
sodium hydroxide, potassium hydroxide, lithium carbonate, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate, potassium hydrogencarbonate, ammonia, ammonium 
carbonate, etc. Among these, sodium hydroxide is particularly preferable. 

[0106] A zinc ion solution and an alkali aqueous solution are usually prepared in a 
concentration of 0.01 mmol/L- 1 mol/L. Preferably the concentration should be in a range of 1 
mmol/L - 100 mmol/L. If the concentration is smaller than this range, the efficiency in the 
industrial production will be poor. If the concentration is higher than this range, the generation of 
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nuclei is high because of super saturation. Therefore, many fine particles are produced and the 
aggregation will take place. As a result, they are not useful for the cosmetic application. 
[01 07] If a z inc i on s olution a nd a n a lkali a queous s olution a re m ixed o ver t ime d uring t he 
reaction, the reaction in the solution proceeds at a lower concentration than the actual 
concentration at the preparation of the solutions. 

[0108] From the standpoint of crystal growth of zinc oxide particles, it is preferable to carry out 
the reaction by always adjusting the pH in a range of 7-9. 

[0109] As seed particles to be added to the reaction, there are particles of titanium oxide, zinc 
oxide, alumina, aluminum hydroxide, silica, iron oxide, etc. The particle diameter of these 
particles should be 0.02-2 jim and preferably 0.1-0.5 |im. These fine particles w ill b ecome 
nuclei for the crystal growth of zinc oxide, and they promote the adherence of zinc oxide to the 
substrate powder surface. 

[0110] The seed particles are added in a range of 0.1-15 weight % with respect to the substrate 
powder. If it is less than 0.1 weight %, the control of the particle diameter and adhesion 
structure for the formed zinc oxide particles will become difficult, and the expected diffuse 
reflection characteristics may not obtained. If it exceeds 15 weight %, the number of nuclei for 
crystal growth becomes too many, and the control of morphology tends to become difficult. In 
addition, the interference colors from the flaky powder are excessively concealed, and color 
correction of the skin may be disturbed, leading to an undesirable situation. The more 
preferable amount of the seed particles, to be added, is 1-10 weight % with respect to the 
substrate powder. 

[0111] In order to control the crystal growth of particles, metal ions may be added. By 
controlling the crystal growth of particles, the diffuse reflection can be enhanced, or the 
angle-dependent gloss can be rendered. 

[0112] Examples of metal ions include lithium ion, sodium ion, potassium ion, magnesium ion, 
calcium ion, and aluminum ion. They can be used alone or by the combination of more than 
one species. Respective metal ions are provided as an aqueous solution or an alcohol solution 
of the salt containing the corresponding metal. 
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[0113] The metal ion should be added in a range of 0.01-10 equivalents with respect to the zinc 
ion. If it is less than 0.01 equivalents, it is difficult to control the morphology of the adhesion 
structure. If it exceeds 10 equivalents, the formed zinc oxide will aggregate and the uniform 
adhesion to the substrate cannot be achieved. As a result, the feeling of touch upon application is 
poor; thus, the aggregated zinc oxide is not useful for cosmetic application. 
[0114] Examples of metal salts that provide corresponding metal ions include lithium salts such 
as 1 ithium h ydroxide, 1 ithium c hloride, 1 ithium n itrate, 1 ithium c arbonate, a nd 1 ithium a cetate; 
sodium salts such as sodium hydroxide, sodium chloride, sodium nitrate, sodium carbonate, and 
sodium acetate; potassium salts such as potassium hydroxide, potassium chloride, potassium 
nitrate, potassium carbonate, and potassium acetate; magnesium salts such as magnesium 
hydroxide, magnesium chloride, magnesium nitrate, magnesium carbonate, and magnesium 
acetate; calcium salts such as calcium hydroxide, calcium chloride, calcium nitrate, calcium 
carbonate, and calcium acetate; and aluminum salts such as aluminum hydroxide, aluminum 
chloride, aluminum nitrate, aluminum carbonate, and aluminum acetate. 

[0115] Except for these metal ions, for the control of crystal growth of particles, one or more 
water-soluble organic compound may be allowed to coexist in the reaction solution. As 
examples of these water-soluble organic compounds, there are organic acids such as low 
molecular weight carboxylic acids with 1-5 carbons, such as formic acid, acetic acid, propionic 
acid, butyric acid, and valeric acid; and acidic amino acids such as glutamic acid and aspartic 
acid; lower alcohols with 1^4 carbons, such as methanol, ethanol, n-propyl alcohol, isopropyl 
alcohol; and water-soluble organic polymers such as polyethylene glycols with the molecular 
weight of 400-20000, and polyacrylamides such as poly(N,N-diethylacrylamide) and 
poly(N-isopropylacrylamide). 

[0116] In order to carry out a reaction, a solution of the zinc ion and an aqueous solution of the 
alkali ion, which are prepared as described above, are added to a slurry of the substrate powder 
containing seed particles, metal ions, and acids, as necessary. After the reaction, a composite 
powder o f t he p resent i nvention i s o btained t hrough t he t reatments off iltering, washing w ith 
water, and powdering. 
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[0117] Representative embodiments according to the present invention are described below for 
the production method of composite powder with adhering zinc oxide. 

Embodiment 4 

[0118] As olution p repared b y ultrasonic d ispersion o f i ron o xide fine p articles, w hich w ere 
used as seed particles, was added to a slurry of titanated mica. After the mixture is stirred, to 
this were simultaneously added a zinc chloride aqueous solution and an alkali aqueous solution 
that were prepared as described above. On this occasion, the mole ratio of the alkali ion and the 
zinc ion was set in a range of 1/2-2/1. The reaction temperature was set preferably at 0-90 °C, 
more preferably at 10-60 °C, and further more preferably at 20-40 °C. It is preferable to 
always adjust the pH of the slurry in a range of 7-9 during the reaction. 

Embodiment 5 

[0119] 200 ml of ion-exchanged water and 50 g of titanated mica, which acts as a substrate, 
were placed in a reaction vessel, and to this were installed a stirring device and a pH controller 
connected to two microtube pumps. The microtube pumps were connected to an aqueous 
solution containing 37.65 g of zinc chloride, which was dissolved in 150 ml of ion-exchanged 
water, and to an aqueous solution containing 25 g of sodium hydroxide, which was dissolved in 
450 ml of ion-exchanged water, respectively. The microtube pumps were fixed so that the 
solutions can be added dropwise to the reaction vessel. 

[0120] The reaction was conducted by adding the two aqueous solutions for approximately 20 
minutes and with stirring at normal temperature and normal pressure. The drop volumes of the 
two aqueous solutions were adjusted during the reaction. The obtained product was filtered, 
washed with water, centrifuged three times each, dried in an oven at 80 °C for 15 hours, and then 
powdered with a mill. The obtained powder was screened with 100 mesh sieve to obtain a 
desired product. 

[0121] The composite powder according to the present invention, explained so far, can be 
blended with any c osmetics without any limitation. However, from the standpoint of optical 
characteristics, it is preferable to use the composite powder for makeup cosmetics. 
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[0122] There is also no limitation for the amount of composite powder used for blending. 
However, for example, the effect to make skin surface unevenness look uniform can be obtained 
by blending the powder into skin care cosmetics such as an milky lotion. The correcting effect 
of skin surface unevenness is significant if a large amount of the composite powder is blended 
into makeup cosmetics such as a powder foundation as an extender pigment. 
[0123] When a pigment with interference colors such as titanated mica is used as a substrate, in 
order to correct imperfections in skin color such as dullness, blotches, freckles, redness, and dark 
rings around the eyes, it is preferable to blend no less than 1 weight % of the composite powder 
with respect to cosmetics. If no less than 15 weight % of the composite powder is blended, 
whiteness is overemphasized and the finished makeup looks powdery. In addition, interference 
light is overemphasized, resulting in an undesirable unnatural finish. When the 
above-mentioned optical color correction and the new texture are considered, it is more 
preferable to blend no less than 3 weight % of the composite powder in order to render the 
makeup effect. 

[0124] The composite powder according to the present invention may be used after surface 
treatment, to the extent that its effect is not jeopardized, with an agent that is usually used for the 
cosmetics pigments, such as silicone, acrylsilicone, metal soap, lecithin, amino acids, collagen, 
or fluorinated compounds. 

[0125] Furthermore, to the cosmetics according to the present invention, one or more kind of 
other powder ingredients from the following may be blended if necessary. They are inorganic 
powders such as titanium oxide, zinc oxide, bengala, yellow iron oxide, black iron oxide, 
ultramarine, cerium oxide, talc, mica, sericite, kaolin, bentonite, clay, silicic acid, silicic acid 
anhydride, magnesium silicate, zinc stearate, fluorine-gold-mica, synthetic talc, barium sulfate, 
magnesium sulfate, calcium sulfate, boron nitride, bismuth oxychloride, alumina, zirconium 
dioxide, magnesium oxide, chromium oxide, calamine, magnesium carbonate, and composite 
powder thereof, and organic powders such as silicone powder, silicone elastic powder, 
polyurethane powder, cellulose powder, nylon powder, PMMA powder, starch, polyethylene 
powder and composite powder thereof. 



-20- 



[0126] Furthermore, to the cosmetics according to the present invention, one or more kind of 
other oil ingredients from the following may be blended if necessary. They are liquid paraffin, 
squalane, ester oils, diglycerides, triglycerides, perfluoropolyethers, vaseline, lanolin, ceresin, 
carnauba wax, solid paraffin, fatty acids, polyhydric alcohols, silicone resin, fluororesin, acrylic 
resin, vinyl pyrrolidone, etc. 

[0127] Furthermore, to the cosmetics according to the present invention, pigment, pH 
conditioner, moisturizer, thickener, surfactant, dispersant, stabilizer, colorant, preservative, 
antioxidant, UV absorber, perfume, etc. may be suitably blended within a range that the purpose 
of the invention can be achieved. 

[0128] The cosmetics according to the present invention are prepared in the normal method, 
and the examples of cosmetic types are emulsion foundation, powder foundation, oil foundation, 
eye shadow, cheek color, body powder, perfume powder, baby powder, face powder, emulsion, 
beauty lotion, face lotion, beauty cream, sunscreen lotion, etc. 

[0129] In the following paragraphs, the present invention is explained in further detail with 
reference to examples. However, the present invention is not limited to these examples. The 
amount of each blended component in the example cosmetics is expressed in weight % with 
respect to the total weight of cosmetics. 

Composite Powder with Adhering Barium Sulfate 
[0130]Composite powders with adhering barium sulfate according to the present invention were 
prepared under various conditions (Examples 1-32). 

Example 1 

[0131] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 \im was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 ml aqueous 
solution containing 4 g of alumina particles (8 weight % with respect to the titanated mica), 
which were used as seed particles, with a particle diameter of ca. 0.5 \im was prepared by 
ultrasonic dispersion, and the solution was added to the slurry of the above titanated mica. The 
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temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium chloride 
aqueous s olution w ith a c oncentration o f 6 40 m mol/L andlSOmlofs odium s ulfate a queous 
solution with a concentration of 640 mmol/L were separately added to the slurry. As soon as 
the solutions were added, white barium sulfate was formed and deposited. The reaction was 
continued for 2 hours. 

[0132] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain red 
interference white powder of Example 1. An SEM picture of its powder surface is shown in FIG 
1 (FIG. IB is an enlarged image of FIG 1A). The adherence rate of barium sulfate on the 
obtained powder was 45 weight % with respect to the titanated mica, which was a substrate. 

Examples 2-4 

[0133] 50 g of various interference titanated mica (Example2: yellow interference, Example 3: 
green interference, Example4: blue interference) used as a substrate, with a particle diameter of 
ca. 12 |im was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml 
of ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 ml aqueous 
solution containing alumina particles (1-12 weight % with respect to the titanated mica), which 
were used as seed particles, with a particle diameter of ca. 0.5 |im was prepared by ultrasonic 
dispersion, and the solution was added to the slurry of the above titanated mica. The 
temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium chloride 
aqueous s olution w ith a c oncentration o f 6 40 m mol/L andl50mlofs odium s ulfate a queous 
solution with a concentration of 640 mmol/L were separately added to the slurry. As soon as 
the solutions were added, white barium sulfate was formed and deposited. The reaction was 
continued for 2 hours. 

[0134] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain various 
interference white powders of Examples 2-4 (Example 2: yellow interference, Example 3: green 
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interference, Example4: blue interference). The adherence rate of barium sulfate on the 
obtained powders was 45 weight % with respect to the titanated mica, which was a substrate. 

Examples 5-7 

[0135] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 (im was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 ml aqueous 
solution containing alumina particles (1-12 weight % with respect to the titanated mica), which 
were used as seed particles, with a particle diameter of ca. 0.5 jxm was prepared by ultrasonic 
dispersion, and the solution was added to the slurry of the above titanated mica. The 
temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium chloride 
aqueous solution and 150 ml of sodium sulfate aqueous solution, which adjusted each 
concentrations to 15 weight % (Example 5), 30 weight % (Example 6), 100 weight % (Example 
7) of the adherence rate of barium sulfate with respect to the titanated mica substrate, was added 
separately. As soon as the solutions were added, white barium sulfate was formed and 
deposited. The reaction was continued for 2 hours. 

[0136] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain red 
interference white powders of Examples 5-7. SEM pictures of its powder surfaces are shown in 
FIG 2 and 3 (Example 5 and 7). 

Examples 8-10 

[0137] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 ^m was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 ml aqueous 
solution containing alumina particles (1-12 weight % with respect to the titanated mica), which 
were used as seed particles, with a particle diameter of ca. 0.5 ^im was prepared by ultrasonic 
dispersion, and the solution was added to the slurry of the above titanated mica. Furthermore, 
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various metal chloride aqueous solution with a concentration of 964mmol/L (Example8: 
magnesium, Example9: calcium, ExamplelO: sodium) was added for coexisting with metal ion. 
The temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium 
chloride a queous s olution w ith a c oncentration o f 6 40 m mol/L and 1 50 m 1 o f s odium s ulfate 
aqueous solution with a concentration of 640 mmol/L were separately added to the slurry. As 
soon as the solutions were added, white barium sulfate was formed and deposited. The reaction 
was continued for 2 hours. 

[0138] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain red 
interference white powder of Examples 8-10. SEM pictures of its powder surfaces (Examples 
8-10) are shown in FIG. 4-6. The adherence rate of barium sulfate on the obtained powder was 
45 weight % with respect to the titanated mica, which was a substrate. 

Examples 11-13 

[0139] 50 g of talc (Example 11), or mica (Example 12, 13), used as a substrate, with a particle 
diameter of ca. 12 |im was weighed into a 1000 ml separable round bottom flask. To this was 
added 400 ml of ion-exchanged water, and the mixture was mixed with stirring. Separately, a 
100 ml aqueous solution containing alumina particles (1 weight % with respect to the talc or 
mica), which were used as seed particles, with a particle diameter of ca. 0.5 ^im was prepared by 
ultrasonic dispersion, and the solution was added to the slurry of the above titanated mica. The 
temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium chloride 
aqueous s olution w ith a c oncentration o f 6 40 m mol/L andl50mlofs odium s ulfate a queous 
solution with a concentration of 640 mmol/L were separately added to the slurry. As soon as 
the solutions were added, white barium sulfate was formed and deposited. The reaction was 
continued for 3 hours. 

[0140] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 150 °C for 12 hours. After the product was dried, it was powdered to obtain white 
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powder of Examples 11-13. SEM pictures of its powder surfaces (Examples 11-13) are shown in 
FIG 7-9. 

Example 14 

[0141] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 (im was weighed into a 1000 ml separable round bottom flask. To this was added 400 g of 
10 weight % of ethanol solution, and the mixture was mixed with stirring. Separately, a 100 ml 
aqueous solution containing alumina particles (1-12 weight % with respect to the titanated mica), 
which were used as seed particles, with a particle diameter of ca. 0.5 ^m was prepared by 
ultrasonic dispersion, and the solution was added to the slurry of the above titanated mica. The 
temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium chloride 
aqueous s olution w ith a c oncentration o f 6 40 m mol/L andl50mlofs odium s ulfate a queous 
solution with a concentration of 640 mmol/L were added to the slurry at the same time. As soon 
as the solutions were added, white barium sulfate was formed and deposited. The reaction was 
continued for 2 hours. 

[0142] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain red 
interference white powder of Example 14. The adherence rate of barium sulfate on the obtained 
powder was 45 weight % with respect to the titanated mica, which was a substrate. 

Example 15 

[0143] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 |im was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water and 100 ml of aqueous solution dissolving 0.5g of polyethyleneglycol 
(molecular weight of ca. 400), and the mixture was mixed with stirring. Separately, a 100 ml 
aqueous solution containing alumina particles (1-12 weight % with respect to the titanated mica), 
which were used as seed particles, with a particle diameter of ca. 0.5 ^im was prepared by 
ultrasonic dispersion, and the solution was added to the slurry of the above titanated mica. The 
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temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium chloride 
aqueous s olution w ith a c oncentration o f 6 40 m mol/L a nd 1 50 m 1 o f s odium s ulfate a queous 
solution with a concentration of 640 mmol/L were added to the slurry at the same time. As soon 
as the solutions were added, white barium sulfate was formed and deposited. The reaction was 
continued for 2 hours. 

[0144] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain red 
interference white powder of Example 15. The adherence rate of barium sulfate on the obtained 
powder was 45 weight % with respect to the titanated mica, which was a substrate. 

Example 16 

[0145] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 jim was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 ml aqueous 
solution containing alumina particles (1-12 weight % with respect to the titanated mica), which 
were used as seed particles, with a particle diameter of ca. 0.5 jim was prepared by ultrasonic 
dispersion, and the solution was added to the slurry of the above titanated mica, and pH of the 
solution was adjusted to 8-9 by addition of hydrochloric acid dilute and/or sodium hydroxide 
dilute. The temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of 
barium chloride aqueous solution with a concentration of 640 mmol/L and 150 ml of sodium 
sulfate a queous s olution w ith a c oncentration o f 6 40 m mol/L were a dded t o t he s lurry at t he 
same time while pH of the solution was adjusted to 8-9 by addition of hydrochloric acid dilute 
and/or sodium hydroxide dilute. As soon as the solutions were added, white barium sulfate was 
formed and deposited. The reaction was continued for 2 hours. 

[0146] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain red 
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interference white powder of Example 16. The adherence rate of barium sulfate on the obtained 
powder was 45 weight % with respect to the titanated mica, which was a substrate. 

Examples 17-19 

[0147] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 jam was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 ml aqueous 
solution containing alumina particles (1-12 weight % with respect to the titanated mica), which 
were used as seed particles, with a particle diameter of ca. 0.5 ^m was prepared by ultrasonic 
dispersion, and the solution was added to the slurry of the above titanated mica. Furthermore, 
various acid aqueous solutions with a c oncentration o f 9 64 mmol/L (Example 1 7: acetic acid 
aqueous solution, Example 18: sodium L-glutamate aqueous solution, Example 19: sodium 
L-aspartate a queous s olution) w ere a dded. The t emperature o f t he t itanated m ica s lurry w as 
adjusted to 60 °C, and 150 ml of barium chloride aqueous solution with a concentration of 640 
mmol/L and 150 ml of sodium sulfate aqueous solution with a concentration of 640 mmol/L 
were separately added to the slurry. As soon as the solutions were added, white barium sulfate 
was formed and deposited. The reaction was continued for 2 hours. 

[0148] The reaction solution was cooled to room temperature, and the obtained solid 
product was allowed to precipitate, filtered, and washed. After the salt was removed, the product 
was dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain red 
interference white powder of Examples 17-19. SEM pictures of its powder surfaces (Examples 
17-19) are shown in FIG 10-12. The adherence rate of barium sulfate on the obtained powder 
was 45 weight % with respect to the titanated mica, which was a substrate. 
[0149] According to FIG 11 and 12, in Example 18 and 19, which were coexisted with sodium 
glutamate, sodium aspartate as complexing agent of barium ion, the barium sulfate particles 
adhered on substrate powder surface are spherical shape, and number average of the particle 
diameters are 0.8-3 (im. 
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Examples 20-22 

[0150] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 |im was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water, and the mixture was mixed with stirring, and 3.6, 9, and 36 g of sodium 
L-glutamate as complexing agent (0.2, 0.5, and 2.0 equivalent with respect to barium ion, 
Example 20: 0.2equivalent, Example 21: 0.5 equivalent, Example 22: 2.0 equivalent) were added. 
Separately, a 100 ml aqueous solution containing alumina particles (0.2-5 weight % with respect 
to the titanated mica), which were used as seed particles, with a particle diameter of ca. 0.03 \im 
was p repared b y u ltrasonic d ispersion, a nd t he solution w as a dded t o t he s lurry o f t he above 
titanated mica. The temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml 
of barium chloride aqueous solution with a concentration of 640 mmol/L and 150 ml of sodium 
sulfate aqueous solution with a concentration of 640 mmol/L were separately added to the slurry. 
As soon as the solutions were added, white barium sulfate was formed and deposited. The 
reaction was continued for 1 hour. 

[0151] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain red 
interference white powder of Examples 20-22. SEM pictures of its powder surface (Examples 
20-22) are shown in FIG 13-15. 

[0152] According to FIG 13, in Example 20, which was coexisted with 0.2equivalent of sodium 
glutamate as complexing agent, the barium sulfate particles adhered on substrate powder surface 
are nearly polygon shape, and the particle diameter are small. On the other hand, in Example 
21 which was coexisted with 0.5 equivalent of sodium glutamate, and in Example 22 which was 
coexisted with 2.0 equivalent of sodium glutamate, the barium sulfate particles are spherical 
shape, and number average of the particle diameters are 0.8-1 .5[im. 

Examples 23-25 

[0153] 50 g of various interference titanated mica (Example 23: yellow interference, Example 
24: green interference, Example 25: blue interference) used as a substrate, with a particle 
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diameter of ca. 12 \im was weighed into a 1000 ml separable round bottom flask. To this was 
added 4 00 m 1 o f i on-exchanged w ater, a nd t he m ixture w as m ixed w ith s tirring, a nd 3 6 g o f 
sodium L-glutamate as complexing agent (2.0 equivalent with respect to barium ion) was added. 
Separately, a 100 ml aqueous solution containing alumina particles (0.2-5 weight % with respect 
to the titanated mica), which were used as seed particles, with a particle diameter of ca. 0.03 ^im 
was p repared b y u ltrasonic d ispersion, a nd t he solution w as a dded t o t he s lurry o f t he above 
titanated mica. The temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of 
barium chloride aqueous solution with a concentration of 640 mmol/L and 150 ml of sodium 
sulfate aqueous solution with a concentration of 640 mmol/L were separately added to the slurry. 
As soon as the solutions were added, white barium sulfate was formed and deposited. The 
reaction was continued for 1 hour. 

[0154] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain various 
interference white powders of Examples 23-25 (Example 23: yellow interference, Example 24: 
green interference, Example 25: blue interference). The adherence rate of barium sulfate on the 
obtained powder was 45 weight % with respect to the titanated mica, which was a substrate, the 
barium sulfate particles adhered on substrate powder surface are spherical shape, and number 
average of the particle diameters are 0.5-3|am. 

Examples 26-29 

[0155] 50 g of various extending pigment (Example 26: mica, Example 27: synthetic mica, 
Example 28: plate-shaped talc Example 29: sericite) used as a substrate, with a particle diameter 
of ca. 12 jam were weighed into a 1000 ml separable round bottom flask. To this was added 400 
ml of ion-exchanged water, and the mixture was mixed with stirring, and 36 g of sodium 
L-glutamate as complexing agent (2.0 equivalent with respect to barium ion) was added. 
Separately, a 100 ml aqueous solution containing alumina particles (1 weight % with respect to 
the talc or mica), which were used as seed particles, with a particle diameter of ca. 0.5 [im was 
prepared by ultrasonic dispersion, and the solution was added to the slurry of the above titanated 
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mica. The temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium 
chloride a queous s olution w ith a c oncentration o f 8 50 m mol/L andl50mlofs odium s ulfate 
aqueous solution with a concentration of 850 mmol/L were separately added to the slurry. As 
soon as the solutions were added, white barium sulfate was formed and deposited. The reaction 
was continued for 3 hours. 

[0156] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain various 
interference white powders of Examples 26-29 (Example 26: mica, Example 27: synthetic mica, 
Example 28: plate-shaped talc Example 29: sericite). The adherence rate of barium sulfate on 
the obtained powder was 60 weight % with respect to the titanated mica, which was a substrate, 
the barium sulfate particles adhered on substrate powder surface are spherical shape, and number 
average of the particle diameters are l-3jxm. 

Examples 30-32 

[0157] 50 g of red interference titanated mica, used as a substrate, with a particle diameter of ca. 
12 (im was weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water, and the mixture was mixed with stirring, and various complexing agents 
(Example 30: succinic acid, Example 31: sodium citrate, Example 32: EDTA), which were an 
amount of 2.0 equivalent with respect to barium ion, were added. Separately, a 100 ml aqueous 
solution containing alumina particles (0.2-5 weight % with respect to the titanated mica), which 
were used as seed particles, with a particle diameter of ca. 0.03 |im was prepared by ultrasonic 
dispersion, and the solution was added to the slurry of the above titanated mica. The 
temperature of the titanated mica slurry was adjusted to 60 °C, and 150 ml of barium chloride 
aqueous s olution w ith a c oncentration o f 6 40 m mol/L andlSOmlofs odium s ulfate a queous 
solution with a concentration of 640 mmol/L were separately added to the slurry. As soon as the 
solutions were added, white barium sulfate was formed and deposited. The reaction was 
continued for 2 hours. 
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[0158] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered to obtain various 
interference white powders of Examples 30-32. The adherence rate of barium sulfate on the 
obtained powder was 45 weight % with respect to the titanated mica, which was a substrate, the 
barium sulfate particles adhered on substrate powder surface are spherical shape, and number 
average of the particle diameters are 0.5—4 jim. 

Comparative Example 1 

[0159] A powder covered with barium sulfate was obtained by a similar preparation method to 
that of Example 1, except for the addition of no seed particles, and for the adjustment of suitable 
amount of ion-exchanged water. 

Comparative Example 2 

[0160] A powder covered with barium sulfate was obtained by a similar preparation method to 
that of example 1 except for the addition of no seed particles, for the addition of 36 g sodium 
L-glutamate (2 equivalents to barium ion) as a complexing agent, and for the adjustment of 
suitable amount of ion-exchanged water. 

Comparative Example 3 

[0161] Barium sulfate powder was obtained by a similar preparation method to that of example 
1 e xcept for t he a ddition o f n o s ubstrate p owder p articles, a nd for t he adjustment o f s uitable 
amount of ion-exchanged water. The barium sulfate particles were spherical, and the average 
particle diameter was ca. 2 |im. 

[0162] Various cosmetics containing composite powders of the above examples were evaluated. 
The cosmetics were applied to 20 female panel members, and the application characteristics such 
as effectiveness in correcting skin surface unevenness (pores, fine wrinkles, etc. of the skin) and 
imperfections in skin color (dullness, blotches, freckles, redness, dark rings around the eyes, etc.), 
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clearness, natural finish, and feeling of touch at the time of application (smoothness) 
evaluated based on the criteria described below. 



[01 63 Evaluation Criteria for Application Characteristics 

© More than 16 persons answered "good". 

O 12-16 persons answered "good". 

A 9-11 persons answered "good". 

X 5-8 persons answered "good". 
X X Less than 5 persons answered "good". 

[0164] Formulations of cosmetics and their evaluation results are shown below. 
Tablel 

Powder foundation 

Comparative Comparative 
Example 33 Example 4 Example 5 



Sericite 17 

Synthetic mica 10 
Talc Balance 

Red interference composite 8 

powder (Example 1) 
Composite powder 

(Comparative Example 1) 
Red interference titanated mica 

Titanium oxide 10 

Bengala 0.8 

Yellow iron oxide 2 

Black iron oxide 0.1 

Zinc oxide 2 

Silicone elastic powder 2 

Dimethylpolysiloxane 3 



17 
10 
Balance 



10 
0.8 
2 

0.1 
2 
2 
3 



17 
10 
Balance 



8 

10 
0.8 
2 

0.1 

2 
2 
3 
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Petrolatum 


«^ 




-J 


Sorbitan sesquiisostearate 


i 


1 


1 


Par ah en 




q.j> 




AntirrviHant 

jTlilLlVJAlLluJllL 


q.s 


n c 

q.s 


/Hi C 

q.s 


JTC1 lUlllC 


c^s 


-SUS 


q.s 


\^UI1CC/L1VJ11 client 


o 


y 




for ^Vin linpvenneQQ 








Correction effect 


® 


A 

£ A 


o 


for skin dullness 








Clearness of finished makeup 


© 


A 


A 


Naturality of finished makeup 


O 


A 


X 


Feeling of touch (smoothness) 


® 


O 


A 



[0165] As is clear from Table 1, the foundation of Example 33 containing the composite 
powder of Example 1 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, the 
feeling of touch upon application was smooth and light. 

[0166] On the other hand, the foundation of Comparative Example 4 containing the composite 
powder of Comparative Example 1 was not effective in correcting skin surface unevenness and 
imperfections in skin color, and it was also not effective in rendering a natural finish with 
clearness. The foundation of Comparative Example 5 containing interference titanated mica 
could correct imperfections in skin color. However, skin surface unevenness was conspicuous, 
there was a glare, and a natural finish with clearness could not be achieved. 
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Table2 

Powder foundation (summer powder cake-type foundation allowing water use) 



Example 34 



Comparative 
Example 6 



Comparative 
Example 7 



Siliconized sericite 
Siliconized mica 
Siliconized talc 

Siliconized yellow interference 

composite powder (Example2) 
Siliconized composite powder 

(Comparative Example 1) 
Siliconized yellow interference 

titanated mica 
Siliconized titanium oxide 
Aluminum stearate treated 

fine particle titanium oxide 
Siliconized bengala 
Siliconized yellow iron oxide 
Siliconized black iron oxide 
Polyurethane powder 
Paraben 

Dimethylpolysiloxane 

Methylphenylpolysiloxane 

Octyl methoxycinnamate 

Polyether modified silicone 

Antioxidant 

Perfume 



18 
Balance 
15 
8 



8 
6 

1.2 

2.5 

0.9 

2 
q.s 

4 

3 

3 

2 
q.s 

q-s 



18 
Balance 
15 



8 
6 

1.2 

2.5 

0.9 

2 
q.s 

4 

3 

3 

2 
q.s 

q-s 



18 
Balance 
15 



8 
6 

1.2 

2.5 

0.9 

2 
q.s 

4 

3 

3 

2 
q.s 

q-s 



Correction effect 
for skin unevenness 



O 



X X 
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Correction effect © A A 

for blotches and freckles 
Clearness of finished makeup ® A X 
Naturality of finished makeup O A X 
Feeling of touch (smoothness) @ O A 



[0167] As is clear from Table 2, the foundation of Example 34 containing the composite 
powder of Example 2 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, the 
feeling of touch upon application was smooth and light. 

[0168] On the other hand, the foundation of Comparative Example 6 containing the powder of 
Comparative Example 1 was not effective in correcting skin surface unevenness, and it was also 
not effective enough in rendering a natural finish with clearness. With the foundation of 
Comparative Example 7 containing interference titanated mica, skin surface unevenness was 
conspicuous, there was a glare, and a natural finish with clearness could not be achieved. 

Table3 

Powder foundation (summer powder cake-type foundation allowing water use) 



Comparative Comparative 

Example 35 Example 8 Example 9 

Siliconized mica 25 25 25 

Siliconized sericite 17 17 17 

Siliconized talc Balance Balance Balance 



Siliconized blue interference 8 

composite powder (Example4) 
Siliconized composite powder - 8 - 

(Comparative Example 1) 
Siliconized blue interference 8 

titanated mica 
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Siliconized titanium oxide 10 10 10 

Spherical PMMA powder 4 4 4 

Paraben q.s q.s q.s 

Dimethylpolysiloxane 4 4 4 

Methylphenylpolysiloxane 1 1 1 

Petrolatum 3 3 3 

Octyl methoxycinnamate 3 3 3 

Sorbitan diisostearate 111 

Antioxidant q.s q.s q.s 

Perfume q.s q 1 s q.s 

Correction effect O X X 

for skin unevenness 

Correction effect O A A 
for skin color 

Clearness of finished makeup ©AX 

Naturality of finished makeup ©AX 

Feeling of touch (smoothness) O O A_ 



[0169] As is clear from Table 3, the foundation of Example 35 containing the composite 
powder of Example 4 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, the 
feeling of touch upon application was smooth and light. 

[0170] On the other hand, the foundation of Comparative Example 8 containing the powder of 
Comparative Example 1 was not effective in correcting skin surface unevenness, and it was also 
not effective enough in rendering a natural finish with clearness. With the foundation of 
Comparative Example 9 containing interference titanated mica, skin surface unevenness was 
conspicuous, there was a glare, and a natural finish with clearness could not be achieved. 
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Table 4 
Face powder 
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3 


3 
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[0171] As is clear from Table 4, the face powders of Examples 36, 37, and 38 containing the 
composite powders of Examples 1, 5, and 7, respectively, were effective in correcting skin 
surface unevenness and imperfections in skin color, and they were also effective in rendering a 
natural finish with clearness. In addition, the feeling of touch upon application was smooth and 
light. 

Table 5 

W/O type emulsified cream foundation 



Example 39 


V^UlllJJtll all V C 

xj/Xdmpie lu 


K^VLlipcLL <U1 V C 

ji/Xampie 1 1 


Ion-exchange water 


43 


*o 




Sodium chondroitin sulfate 


1 


1 

1 


i 
i 


1,3-butylene glycol 


3 


J 


J 


Methylparaben 


q.s 


q.s 


q.s 


Dimethylpolysiloxane (20cs) 


16 


1 u 


1 f\ 


Decamethylcyclopentasiloxane 


5 


J 


j 


Silicone resin 


1 


1 

I 


i 
i 


Cetyl isooctanate 


1 


1 


i 


Polyoxyalkylene modified 


4 


4 


4 


organopolysiloxane (modification rate 20%) 






Antioxidant 


q.s 


q.s 


q.s 


Perfume 


q.s 


q.s 


q.s 


Spherical silica 


5 


5 


5 


Siliconized titanium oxide 


10 


10 


10 


Siliconized red interference 


6 






composite powder (Example 15) 








Siliconized composite powder 




6 




(Comparative Example 1) 








Siliconized red interference 






6 
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titanated mica 

Siliconized bengala 1.4 1.4 1.4 

Siliconized yellow iron oxide 3 3 3 

Siliconized black iron oxide OA OA 0.1 

Correction effect © A A 

for skin unevenness 
Correction effect O A A 

for skin dullness 

Clearness of finished makeup O O O 
Naturality of finished makeup O O A 
Feeling of touch (smoothness) © A © 



[0172] As is clear from Table 5, the foundation of Example 39 containing the composite 
powder of Example 15 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, the 
feeling of touch upon application was smooth and light. 

[0173] On the other hand, the foundation of Comparative Example 10 containing the composite 
powder of Comparative Example 1 was not effective in correcting skin surface unevenness and 
imperfections in skin color, and it was also not effective in rendering a natural finish with 
clearness. The foundation of Comparative Example 11 containing interference titanated mica 
could correct imperfections in skin color. However, skin surface unevenness was conspicuous, 
there was a glare, and a natural finish with clearness could not be achieved. 

Table 6 

W/O type emulsified cream foundation (cake-type) 

Comparative Comparative 

Example 40 Examplel2 Ex ample 13 

Ion-exchange water 40.5 40.5 40.5 

Sodium glutamate .1 1 1 
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1, 3 -butylene glycol 5 5 5 

Methylparaben q.s q.s q.s 

Dimethylpolysiloxane (20cs) 4 4 4 

Decamethylcyclopentasiloxane 16 16 16 
Silicone resin 111 
Cetyl isooctanate .1 1 1 

Polyoxyalkylene modified 4 4 4 

organopolysiloxane (modification rate 20%) 

Antioxidant q.s q.s q.s 

Perfume q.s q.s q.s 

Wax 5 5 5 

Siliconized titanium oxide 8 8 8 

Siliconized bengala 0.5 0.5 0.5 

Siliconized fine particle 6 6 6 



titanium oxide 
Siliconized red interference 6 

composite powder (Example 16) 
Siliconized composite powder - 6 

(Comparative Example 1) 



Siliconized red interference 6 
titanated mica 

Siliconized black iron oxide 0.1 0.1 0.1 

Siliconized yellow iron oxide L4 IA 1.4 

Correction effect @ A A 

for skin unevenness 

Correction effect ©AO 

for skin dullness 

Clearness of finished makeup O O A 

Naturality of finished makeup O O A 
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Feeling of touch (smoothness) @ A (§) 

[0174] As is clear from Table 6, the foundation of Example 40 containing the composite 
powder of Example 16 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, the 
feeling of touch upon application was smooth and light. 

[0175] On the other hand, the foundation of Comparative Example 12 containing the composite 
powder of Comparative Example 1 was not effective in correcting skin surface unevenness and 
imperfections in skin color, and it was also not effective in rendering a natural finish with 
clearness. The foundation of Comparative Example 13 containing interference titanated mica 
could correct imperfections in skin color. However, skin surface unevenness was conspicuous, 
there was a glare, and a natural finish with clearness could not be achieved. 



Table 7 

Powder foundation 



Example 41 



Comparative 
Example 14 



Comparative 
Example 15 



Sericite 17 

Synthetic mica 10 

Talc Balance 

Red interference composite 8 

powder (Example 18) 
Composite powder 

(Comparative Example 1) 
Red interference titanated mica 

Titanium oxide 10 

Bengala 0.8 

Yellow iron oxide 2 

Black iron oxide 0. 1 



17 
10 
Balance 



10 
0.8 
2 

0.1 



17 
10 
Balance 



8 

10 
0.8 
2 

0.1 
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Zinc oxide 
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[0176] As is clear from Table 7, the foundation of Example 41 containing the composite 
powder of Example 18 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, the 
feeling of touch upon application was smooth and light. 

[0177] On the other hand, the foundation of Comparative Example 14 containing the composite 
powder of Comparative Example 1 was not effective in correcting skin surface unevenness and 
imperfections in skin color, and it was also not effective in rendering a natural finish with 
clearness. The foundation of Comparative Example 15 containing interference titanated mica 
could correct imperfections in skin color. However, skin surface unevenness was conspicuous, 
there was a glare, and a natural finish with clearness could not be achieved. 
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Table 8 

Powder foundation (summer powder cake-type foundation allowing water use) 



Example 42 



Comparative 
Example 16 



Comparative 
Example 17 



Siliconized sericite 1 8 

Siliconized mica Balance 

Siliconized talc 15 

Siliconized yellow interference 8 

composite powder (Example 23) 
Siliconized composite powder 

(Comparative Example 1) 
Siliconized yellow 

interference titanated mica 

Siliconized titanium oxide 8 

Aluminum stearate treated 6 

fine particle titanium oxide 

Siliconized bengala 1 .2 

Siliconized yellow iron oxide 2.5 

Siliconized black iron oxide 0.9 

Polyurethane powder 2 

Paraben q.s 

Dimethylpolysiloxane 4 

Methylphenylpolysiloxane 3 

Octyl methoxycinnamate 3 

Polyether modified silicone 2 

Antioxidant q.s 

Perfume q.s 



18 
Balance 
15 



8 
6 

1.2 

2.5 

0.9 

2 
q.s 

4 

3 

3 

2 
q.s 



18 
Balance 
15 



8 
6 

1.2 

2.5 

0.9 

2 
q.s 

4 

3 

3 

2 
q.s 



Correction effect 
for skin unevenness 



O 



X X 
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Correction effect 

for skin blotches and freckles 
Clearness of finished makeup 
Naturality of finished makeup 
Feeling of touch (smoothness) 



O 



A 
A 
A 
O 



A 
X 
x 
A 



[0178] As is clear from Table 8, the foundation of Example 42 containing the composite 
powder of Example 23 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, the 
feeling of touch upon application was smooth and light. 

[0179] On the other hand, the foundation of Comparative Example 16 containing the powder of 
Comparative Example 1 was not effective in correcting skin surface unevenness, and it was also 
not effective enough in rendering a natural finish with clearness. With the foundation of 
Comparative Example 17 containing interference titanated mica, skin surface unevenness w as 
conspicuous, there was a glare, and a natural finish with clearness could not be achieved. 



Table 9 

Powder foundation (summer powder cake-type foundation allowing water use) 



Example 43 



Comparative 
Example 18 



Comparative 
Example 19 



Siliconized mica 8 
Siliconized sericite 17 
Siliconized talc Balance 
Siliconized red interference 25 

composite powder (Example 18) 
Siliconized composite powder 

(Comparative Example 2) 
Siliconized composite powder 

(Comparative Example3) 



8 

17 
Balance 



25 



18 
17 
Balance 



15 
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Siliconized titanium oxide 10 10 10 

Spherical PMMA powder 4 4 4 

Paraben q.s q.s q.s 

Dimethylpolysiloxane 4 4 4 

Methylphenylpolysiloxane 111 

Petrolatum 3 3 3 

Octyl methoxycinnamate 3 3 3 

Sorbitan diisostearate 1 1 1 

Antioxidant q.s q.s q.s 

Perfume qj> g^s 

Correction effect 

for skin unevenness O X A 

Correction effect O X A 
for skin color 

Clearness of finished makeup ® A A 

Naturality of finished makeup ©AO 

Feeling of touch (smoothness) O A A_ 



[0180] As is clear from Table 9, the foundation of Example 43 containing the composite 
powder of Example 18 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, the 
feeling of touch upon application was smooth and light. 

[0181] On the other hand, the foundation of Comparative Example 18 containing the composite 
powder of Comparative Example 2 was not effective in correcting skin surface unevenness, and 
it was also not effective enough in rendering a natural finish with clearness. With the foundation 
of Comparative Example 19 containing spherical barium sulfate powder of Comparative 
Example 3, skin surface unevenness was conspicuous, there was a glare, and a natural finish with 
clearness could not be achieved. 
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Table 10 
Face powder 



Example 44 Example 45 Example 46 



Talc 
Mica 

Plate-shaped barium sulfate 
Red interference composite 

powder (Example 18) 
Synthetic mica composite 

powder (Example 27) 
Sericite composite powder 

(Example 29) 
Fine particle titanium oxide 
Spherical silicone powder 
Petrolatum 
Squalane 
Ester oil 
Paraben 
Antioxidant 
Perfume 



Balance 
20 
5 

10 



3 
3 
1 
3 
1 

q.s 
q.s 

-OA. 



Balance 
20 
5 



10 



3 
3 
1 
3 
1 

q.s 
q.s 



Balance 
20 
5 



10 

3 
3 
1 
3 
1 

q.s 
q.s 



Correction effect 

for skin unevenness 
Correction effect 

for skin dullness 
Clearness of finished makeup 
Naturality of finished makeup 
Feeling of touch (smoothness) 



o 
© 



o 
o 



A 
© 

o 

A 
A 



© 
A 

A 
O 
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[0182] As is clear from Table 10, the face powders of Examples 44, 45, and 46 containing the 
composite powders of Examples 18, 27, and 29, respectively, were effective in correcting skin 
surface unevenness and imperfections in skin color, and they were also effective in rendering a 
natural finish with clearness. In addition, the feeling of touch upon application was smooth and 
light. 

[0183] Formulations of other examples are shown below. 
Table 11 

O/W type emulsified cream foundation 
Example 47 



Talc 8 

Sericite 7 

Red interference composite powder 6 

(Example 1) 

Titanium oxide 10 

Bengala 0.3 

Yellow iron oxide 1 .2 

Black iron oxide 0.6 

Spherical polyethylene powder 6 

Squalane 10 

Olive oil 10 

Stearic acid 2 

Glyceryl monostearate 2 

Sorbitan POE(40) monostearate 2 

Glycerin 5 

Triethanolamine 0.8 

pH adjuster q.s 

Preservative q.s 

Ion-exchange water Balance 
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Table 12 

Loose powder (powder foundation) 

Example 48 

Talc Balance 

Synthetic mica 6 

Plate-shaped alumina 6 

Red interference composite powder 1 2 

(Example 9) 

Spherical nylon powder 4 

Squalane 3 

Paraben q.s 

Perfume q.s 

Table 13 

Powder foundation 

Example 49 

Sericite 17 

Synthetic mica 10 

Talc Balance 

Red interference composite powder 6 

(Example 10) 

Titanium oxide 10 

Bengala 0.8 

Yellow iron oxide 2 

Black iron oxide 0.1 

Zinc oxide 2 

Silicone elastic powder 2 

Dimethylpolysiloxane 3 
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Liquid paraffin 5 

Petrolatum 5 

Sorbitan sesquiisostearate 1 

Paraben q.s 

Antioxidant q.s 

Perfume q.s 

Table 14 

W/O type emulsified beauty lotion 

Example 50 

Cyclomethicone 30 

Dimethicone 2 

Alkyl modified polyether silicone 2 

Silicone resin 0.2 

Antioxidant q.s 

Octyl methoxycinnamate 2 

Vitamin E derivative 0.5 

(blood circulation accelerant) 

Arbutin (whitening agent) 1 

Retinol (anti-wrinkle agent) 1 

Mica composite powder 2 

(Example 23) 

Siliconized barium sulfate 3 

Cation modified bentonite 2 

Talc 5 

Spherical PMMA resin powder 5 

Ion-exchange water Balance 

Glycerin 4 

Polyethylene glycol 1 



Antiseptic 

Stabilizer 

Perfume 



q.s 
q.s 



TablelS 

0/W type emulsified beauty lotion 
Example 51 



Ion-exchange water Balance 

Glycerin 20 

1.2- pentanediol 3 

1.3- butylene glycol 1 
Liquid paraffin 7 . 5 
Isostearic acid 0.5 
Nicotinic acid derivative 0.5 

(blood circulation accelerant) 

Bramble extract 0.7 

(blood circulation accelerant) 

Ascorbic acid (whitening agent) 0.2 

Matricaria extract (whitening agent) 0. 1 
Saxifragaceae extract (whitening agent) 0.3 

Di (2-ethylhexyl) phthalate 0.3 

Polyethylene powder 4 

Teflon powder 4 

Red interference composite powder 1 

(Example 30) 

Stabilizer q.s 

Perfume q.s 
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[0184] Cosmetics of Tables 11-15 were all effective in correcting skin surface unevenness and 
imperfections in skin color, and it was also effective in rendering a natural finish with clearness. 
In addition, the feeling of touch upon application was smooth and light. 

Composite Powder with Adhering Zinc Oxide 
[0185]Composite powders with adhering zinc oxide according to the present invention were 
prepared under various conditions (Examples 52-67). 

Example 52 

[0186] 50 g o f r ed i nterference t itanated m ica, w hich u sed a s a s ubstrate and h ad a p article 
diameter of ca. 12 |im, was weighed into a 1000 ml separable round bottom flask. To this was 
added 400 ml of ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 
ml aqueous solution containing 0.5 g of yellow iron oxide particles (1 weight % with respect to 
the titanated mica), which were used as seed particles and had a particle diameter of ca. 0.3 jam, 
was prepared by ultrasonic dispersion. The solution was added to the slurry of the above 
titanated mica, and the mixture was mixed with stirring. The temperature of the titanated mica 
slurry was adjusted to 60 °C, and 150 ml of zinc chloride aqueous solution with a concentration 
of 184 mmol/L and 500 ml of sodium hydroxide aqueous solution with a concentration of 250 
mmol/L were separately added to the slurry As soon as the solutions were added, white zinc 
oxide was formed and deposited. The reaction was continued for 2 hours. 
[0187] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered and sieved to obtain 
red interference white powder of Example 52. An SEM picture of its powder surface is shown 
in FIG 16. The adherence rate of zinc oxide on the obtained powder was 45 weight % with 
respect to the titanated mica, which was a substrate. 
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Example 53-55 

[0188] 50 g of various interference titanated mica (Example53: yellow interference, 
Example54: green interference, Example5 5: blue interference), which was used as a substrate 
and had a particle diameter of ca. 12 jxm was weighed into a 1000 ml separable round bottom 
flask. To this was added 400 ml of ion-exchanged water, and the mixture was mixed with 
stirring. Separately, a 100 ml aqueous solution containing 0.5 g of yellow iron oxide particles (1 
weight % with respect to the titanated mica), which were used as seed particles and had a particle 
diameter of ca. 0.3 (im, was prepared by ultrasonic dispersion. The solution was added to the 
slurry of the above titanated mica, and the mixture was mixed with stirring. The temperature of 
the titanated mica slurry was adjusted to 60 °C, and 150 ml of zinc chloride aqueous solution 
with a concentration of 184 mmol/L and 500 ml of sodium hydroxide aqueous solution with a 
concentration of 250 mmol/L were separately added to the slurry. As soon as the solutions were 
added, white zinc oxide was formed and deposited. The reaction was continued for 2 hours. 
[0189] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered and sieved to obtain 
various interference white powder of Examples 53-55 (Example53: yellow interference, 
Example54: green interference, Examples 5: blue interference). SEM pictures of its powder 
surfaces are shown in FIG 17-19. The adherence rate of zinc oxide on the obtained each powders 
were 100 weight % (Example 53), 30 weight % (Example54), and 45 weight % (Example55) 
with respect to the titanated mica, which was a substrate . 

Example 56-59 

[0190] 50 g of various interference flaky powder (Timiron® sprendid (Merck), Example 56: red 
interference, Example 57: yellow interference, Example58: green interference, Example 59: blue 
interference), which was used as a substrate and had a particle diameter of ca. 12 jam was 
weighed into a 1000 ml separable round bottom flask. To this was added 400 ml of 
ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 ml aqueous 
solution containing 0.5 g of yellow iron oxide particles (1 weight % with respect to the various 
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interference flaky powder), which were used as seed particles and had a particle diameter of ca. 
0.3 ^m, was prepared by ultrasonic dispersion. T he solution was added to the slurry of the above 
titanated mica, and the mixture was mixed with stirring. The temperature of the titanated mica 
slurry was adjusted to 60 °C, and 150 ml of zinc chloride aqueous solution with a concentration 
of 184 mmol/L and 500 ml of sodium hydroxide aqueous solution with a concentration of 250 
mmol/L were separately added to the slurry. As soon as the solutions were added, white zinc 
oxide was formed and deposited. The reaction was continued for 2 hours. 

[0191] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered and sieved to obtain 
various interference white powders of Examples 56-59 (Example 56: red interference, Example 
57: yellow interference, Example 58: green interference, Example 59: blue interference). An 
SEM picture of powder surface of Example 56 is shown in FIG 20. The adherence rate of zinc 
oxide on the obtained powder was 45 weight % with respect to the titanated mica, which was a 
substrate. 

Example 60-62 

[0192] 50 g o f r ed i nterference t itanated m ica, w hich u sed a s a s ubstrate and h ad a p article 
diameter of ca. 12 jam, was weighed into a 1000 ml separable round bottom flask. To this was 
added 400 ml of ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 
ml aqueous solution containing 0.5 g of yellow iron oxide particles (1 weight % with respect to 
the titanated mica), which were used as seed particles and had a particle diameter of ca. 0.3 |im, 
was prepared by ultrasonic dispersion. The solution was added to the slurry of the above 
titanated mica, and the mixture was mixed with stirring. Furthermore, for coexisting of various 
acid (Example 60: glutamic acid, Example 61: acetic acid, Example 62: asparagic acid) with an 
amount o f 1 e quivalent with r espect t o z inc i on, g lutamic a cid i n E xample 6 0, a cetic acid i n 
Example 61, and asparagic acid in Example 62 were added respectively. The temperature of 
the titanated mica slurry was adjusted to 60 °C, and 150 ml of zinc chloride aqueous solution 
with a concentration of 184 mmol/L and 500 ml of sodium hydroxide aqueous solution with a 
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concentration of 250 mmol/L were separately added to the slurry. As soon as the solutions were 
added, white zinc oxide was formed and deposited. The reaction was continued for 2 hours. 
[0193] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered and sieved to obtain 
red interference white powder of Examples 60-62. SEM pictures of its powder surfaces are 
shown in FIG 21-23. The adherence rate of zinc oxide on the obtained powder was 45 
weight % with respect to the titanated mica, which was a substrate. 

Example 63-64 

[0194] 50 g o f r ed i nterference t itanated m ica, w hich u sed a s a s ubstrate and h ad a p article 
diameter of ca. 12 jim, was weighed into a 1000 ml separable round bottom flask. To this was 
added 400 ml of ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 
ml aqueous solution containing 0.5 g of yellow iron oxide particles (1 weight % with respect to 
the titanated mica), which were used as seed particles and had a particle diameter of ca. 0.3 jam, 
was prepared by ultrasonic dispersion. The solution was added to the slurry of the above 
titanated mica, and the mixture was mixed with stirring. Furthermore, various metal ions 
(Example 63: magnesium ion, Example 64: calcium ion) were added for coexisting each metal 
ion with an amount of 1 equivalent with respect to zinc ion. The temperature of the titanated 
mica slurry was adjusted to 60 °C, and 150 ml of zinc chloride aqueous solution with a 
concentration of 184 mmol/L and 500 ml of sodium hydroxide aqueous solution with a 
concentration of 250 mmol/L were separately added to the slurry. As soon as the solutions were 
added, white zinc oxide was formed and deposited. The reaction was continued for 2 hours. 
[0195] The reaction solution was cooled to room temperature, and the obtained solid 
product was allowed to precipitate, filtered, and washed. After the salt was removed, the product 
was dried at 120 °C for 12 hours. After the product was dried, it was powdered and sieved to 
obtain red interference white powder of Examples 63-64. The amount of zinc oxide on the 
obtained powder was 45 weight % with respect to the titanated mica, which was a substrate. 
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Example 65-67 

[0196] 50 g of talc (Example 65), or mica (Example 66, 67), used as a substrate, with a particle 
diameter of ca. 12 ^im was weighed into a 1000 ml separable round bottom flask. To this was 
added 400 ml of ion-exchanged water, and the mixture was mixed with stirring. Separately, a 100 
ml aqueous solution containing 0.5 g of yellow iron oxide particles (1 weight % with respect to 
the talc or mica), which were used as seed particles and had a particle diameter of ca. 0.3 jum, 
was prepared by ultrasonic dispersion. The solution was added to the slurry of the above 
titanated mica, and the mixture was mixed with stirring. The temperature of the titanated mica 
slurry was adjusted to 60 °C, and 150 ml of zinc chloride aqueous solution with a concentration 
of 184 mmol/L and 500 ml of sodium hydroxide aqueous solution with a concentration of 250 
mmol/L were separately added to the slurry. As soon as the solutions were added, white zinc 
oxide was formed and deposited. The reaction was continued for 2 hours. 

[0197] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, filtered, and washed. After the salt was removed, the product was 
dried at 120 °C for 12 hours. After the product was dried, it was powdered and sieved to obtain 
red interference white powder of Examples 65-67. SEM pictures of its powder surfaces are 
shown in FIG 24-26. 

Comparative Example 20 
[0198] As a Comparative Example, a white powder was obtained by a similar preparation 
method to that of Example 52 except for the adding no seed particles, and the adjustment of a 
suitable amount of ion-exchanged water. 

[0199] Various cosmetics in which composite powders of the above examples w ere b lended 
were evaluated. The cosmetics were applied to 20 female panel members, and the application 
characteristics such as effectiveness in correcting skin surface unevenness (pores, fine wrinkles, 
etc. of the skin) and imperfections in skin color (dullness, blotches, freckles, redness, dark rings 
around the eyes, etc.), clearness, natural finish, and undesirable gloss over time were evaluated 
based on the criteria described below. 
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[0200] Evaluation Criteria for Application Characteristics 

© More than 16 persons answered "good". 

O 1 2-1 6 persons answered "good". 

A 9-11 persons answered "good". 

X 5-8 persons answered "good". 
X X Less than 5 persons answered "good". 

[0201] Formulations of cosmetics and their evaluation results are shown below. 



Table 16 

Powder foundation 



Example 68 



Comparative 
Example 21 



Comparative 
Example 22 



Sericite 17 

Synthetic mica 10 

Talc Balance 

Red interference composite 8 

powder (Example 52) 
Composite powder 

(Comparative Example 20) 
Red interference titanated mica 

Titanium oxide 10 

Bengala 0.8 

Yellow iron oxide 2 

Black iron oxide 0.1 

Zinc oxide 2 

Silicone elastic powder 2 

Dimethylpolysiloxane 3 

Liquid paraffin 5 

Petrolatum 5 



17 
10 
Balance 



10 

0.8 
2 

0.1 

2 

2 

3 

5 

5 



17 
10 
Balance 



8 

10 
0.8 
2 

0.1 

2 

2 

3 

5 

5 
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Sorbitan sesquiisostearate 


1 


1 


1 


Par ah en 




CI ^ 

q.s 


q.b 


Antioxidant 




n q 
q.t> 


q.s 


Pprfiimp 




n q 




q.s 
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for ^kin unpvpnnfQQ 








Correction effect 


® 


A 


o 


for «i1cin dullness 








Clearness of finished makeup 


® 


A 


A 


Naturality of finished makeup 


o 


A 


X 


Undesirable gloss 


© 


A 


X X 


caused over time 









[0202] As is clear from Table 16, the foundation of Example 68 containing the composite 
powder of Example 52 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, an 
undesirable gloss caused over time due to sebum was suppressed. 

[0203] On the other hand, the foundation of Comparative Example 21 containing the composite 
powder of Comparative Example 20 was not effective in correcting skin surface unevenness and 
imperfections in skin color, and it was also not effective in rendering a natural finish with 
clearness. In addition, an undesirable gloss was caused over time. The foundation of 
Comparative Example 22 containing interference titanated mica could correct imperfections in 
skin color. However, skin surface unevenness was conspicuous, there was a glare, and a natural 
finish with clearness could not be achieved. In addition, an undesirable gloss was caused over 
time. 
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Table 17 

Powder foundation (summer powder cake-type foundation allowing water use) 



Example 69 



Comparative 
Example 23 



Comparative 
Example 24 



Siliconized sericite 
Siliconized mica 
Siliconized talc 

Siliconized yellow interference 

composite powder (Example 53) 
Siliconized composite powder 

(Comparative Example 20) 
Siliconized yellow interference 

titanated mica 
Siliconized titanium oxide 
Aluminum stearate treated 

fine particle titanium oxide 
Siliconized bengala 
Siliconized yellow iron oxide 
Siliconized black iron oxide 
Polyurethane powder 
Paraben 

Dimethylpolysiloxane 

Methylphenylpolysiloxane 

Octyl methoxycinnamate 

Polyether modified silicone 

Antioxidant 

Perfume 



18 
Balance 
15 
8 



8 
6 

1.2 

2.5 

0.9 

2 
q.s 

4 

3 

3 

2 
q.s 

qs 



18 
Balance 
15 



8 
6 

1.2 

2.5 

0.9 

2 
q.s 

4 

3 

3 

2 
q.s 



18 
Balance 
15 



8 
6 

1.2 

2.5 

0.9 

2 
q.s 

4 

3 

3 

2 
q.s 

qs 



Correction effect 
for skin unevenness 



O 



x 



X X 
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Correction effect © A A 

for skin blotches and freckles 

Clearness of finished makeup ® A X 

Naturality of finished makeup O A X 

Undesirable gloss © X XX 

caused over time 



[0204] As is clear from Table 17, the foundation of Example 69 containing the composite 
powder of Example 53 was effective in correcting skin surface unevenness and imperfections in 
skin color, and it was also effective in rendering a natural finish with clearness. In addition, an 
undesirable gloss caused over time due to sebum was suppressed. 

[0205] On the other hand, the foundation of Comparative Example 23 containing the composite 
powder of Comparative Example 20 was not effective in correcting skin surface unevenness, and 
it was also not effective in rendering clearness and a natural finish. In addition, an undesirable 
gloss was caused over time. With the foundation of Comparative Example 24 containing 
interference titanated mica, skin surface unevenness was conspicuous, there was a glare, and a 
natural finish with clearness could not be achieved. In addition, an undesirable gloss was caused 
over time. 



Table 18 
Face powder 



Example 70 Example 71 



Comparative 
Example 25 



Talc 
Mica 

Plate-shaped zinc oxide 
Red interference composite 

powder (Example 52) 
Red interference composite 



Balance 
20 
5 
4 



Balance 
20 
5 



Balance 
20 
5 
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powder (Example 56) 



Red interference titanated mica 
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[0206] As is clear from Table 18, the face powders of Examples 70 and 71 containing the 
composite powders of Examples 52 and 56, respectively, were effective in correcting skin 
surface unevenness and imperfections in skin color, and they were also effective in rendering a 
natural finish with clearness. In addition, the feeling of touch upon application was smooth and 
light. Furthermore, an undesirable gloss caused over time due to sebum was suppressed. 
[0207] On the other hand, with the face powders of Comparative Example 25 containing red 
interference titanated mica, skin surface unevenness was conspicuous, there was a glare, and a 
natural finish with clearness could not be achieved. In addition, an undesirable gloss was caused 
over time. 
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Table 19 

Powder foundation (summer powder cake-type foundation allowing water use) 



Example 72 Example 73 



Comparative 
Example 26 



Siliconized mica 
Siliconized sericite 
Siliconized talc 
Siliconized red interference 

composite powder (Example 62) 
Siliconized red interference 

composite powder (Example 52) 
Siliconized red interference 

titanated mica 
Siliconized titanium oxide 
Spherical PMMA powder 
Paraben 

Dimethylpolysiloxane 

Methylphenylpolysiloxane 

Petrolatum 

Octyl methoxycinnamate 
Sorbitan diisostearate 
Antioxidant 
Perfume 



25 
17 
Balance 
12 



10 

4 
q.s 

4 

1 

3 

3 

1 

q.s 
_£U§_ 



25 
17 
Balance 



12 



10 
4 

q.s 
4 
1 
3 
3 
1 

q.s 
q.s 



25 
17 
Balance 



12 

10 
4 

q.s 
4 
1 
3 
3 
1 

q.s 
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Undesirable gloss 
caused over time 



o 



o 



x x 



[0208] As is clear from Table 19, the foundations of Examples 72 and 73 containing the 
composite powders of Examples 52 and 62, respectively, were effective in correcting skin 
surface unevenness and imperfections in skin color, and they were also effective in rendering a 
natural finish with clearness. In addition, the feeling of touch upon application was smooth and 
light. Furthermore, an undesirable gloss caused over time due to sebum was suppressed. 
[0209] On the other hand, with the foundations of Comparative Example 26 containing 
interference titanated mica, skin surface unevenness was conspicuous, there was a glare, and a 
natural finish with clearness could not be achieved. In addition, an undesirable gloss was caused 
over time. 

[0210] Formulations of other examples are shown below. 
Table 20 

O/W type emulsified cream foundation 
Example 74 



Talc 8 

Sericite 7 

Red interference composite powder 6 

(Example 55) 

Titanium oxide 10 

Bengala 0.3 

Yellow iron oxide 1 .2 

Black iron oxide 0.6 

Spherical polyethylene powder 6 

Squalane 10 

Olive oil 10 

Stearic acid 2 
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[0211] All of the cosmetics in Tables 20-22 were very effective in correcting skin surface 
unevenness and imperfections in skin color, and they were also effective in rendering a natural 
finish with clearness. In addition, an undesirable gloss caused over time due to sebum was 
suppressed. 

[0212] In the sections below, optical characteristics (glare) and the sebum solidifying effect 
were measured and evaluated for the composite powders that were prepared by the following 
methods. 

Examples 77-79 

[0213] 50 g of red interference titanated mica, which was used as a substrate and had a particle 
diameter of ca. 12 ^m, was weighed into a 1000 ml separable round bottom flask. To this was 
added 400 ml of ion-exchanged water, and the mixture was mixed with stirring. Separately, a 
100 ml aqueous solution containing yellow iron oxide particles (1 weight % (Example 77), 3 
weight % (Example 78), or 5 weight % (Example 79) with respect to the titanated mica), which 
were used as seed particles and had a particle diameter of ca. 0.3 urn, was prepared by ultrasonic 
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dispersion. The solution was added to the slurry of the above titanated mica, and the mixture 
was mixed with stirring. The temperature of the titanated mica slurry was adjusted to 60 °C. 
The zinc chloride aqueous solution and the sodium hydroxide aqueous solution were separately 
added to the slurry so that the adherence rate of zinc oxide with respect to the substrate is 30% 
(Example 77), 50% (Example 78) or 100% (Example 79). As soon as the solutions were added, 
white zinc oxide was formed and deposited. The reaction was continued for 30 minutes. 
[0214] The reaction solution was cooled to room temperature, and the obtained solid product 
was allowed to precipitate, was filtered, and was washed. After the salt was removed, the 
product was dried at 150 °C for 12 hours. After the product was dried, it was powdered and 
sieved to obtain red interference white powder of Examples 77-79. 

Comparative Example 27 
[0215] A white powder of Comparative Example 27 was obtained by a similar preparation 
method to the above except for the addition no seed particles, and for that the adhesion rate of 
zinc oxide was set at 15% with respect to the substrate. 

Measurement and Evaluation of Glare 
[0216] The SE value was measured with a microglarimeter to evaluate the glare for the 
composite powders of Examples 77-79 and the powder of Comparative E xample 27, and the 
results are shown in FIG 27. 

[0217] As is clear from FIG 27, the glare is reduced for the powders of Examples 77-79, 
which were prepared with seed particles, compared with the powder of Comparative Example 27, 
which was prepared without seed particles. 

Measurement and Evaluation of Sebum-Solidifying Effect 
[0218] The hardness was measured with a rheometer to evaluate the sebum-solidifying effect of 
the composite powders of Examples 77-79, the composite powder of Comparative Example 27, 
and red interference titanated mica (Timiron® Super Red) and zinc oxide (AZO-BS), which are 
not composited. The results are shown in FIG. 28. 
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[0219] As is clear from FIG 28, the powders of Examples 77-79 solidify sebum over time 
while the powder of Comparative Example 27 and the interference titanated mica do not. Even 
when compared with zinc oxide, the powders of Examples 77-79 achieve an excellent 
sebum-solidifying effect over time. Thus, the powders of Examples 77-79 have an especially 
excellent sebum-solidifying effect over time. Accordingly, if these powders are blended in 
makeup cosmetics, the cosmetics can effectively suppress an undesirable gloss and makeup 
deterioration due to sebum secretion, which takes place over time, and it can achieve a 
long-lasting finish. 
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